Among the acute adjustments of the normal human to orthostatic posture is a diminution in the rate of excretion of water and certain electrolytes (2, 3) . This is associated with variable reductions of renal plasma flow and glomerular filtration rate (2, 4) and may actually occur without any appreciable change in the latter (3) . The changes in renal hemodynamics are related to a fall in blood pressure and cardiac output which usually follows the assumption of upright posture (5, 6) .
The causal sequence leading to orthostatic antidiuresis and antisaluresis is unknown. In acute experiments Pitressin administration leads to water retention without antisaluresis (7) . That antisaluresis may occur without antidiuresis is less clear, although there is evidence that it may occur during alcohol diuresis (8, 9) which probably works through depression of the supraoptic posterior pituitary system. It also apparently occurs in venous congestion of the limbs in patients with diabetes insipidus (10) . Orthostatic antisaluresis is reported to have been blocked by neck constriction (11) and legwrapping (12) . Hypotonic expansion of the extracellular fluid volume in hydrated recumbent subjects results in increased sodium excretion (13) . On the other hand, the administration of hyperoncotic albumin solutions results in diminished sodium excretion (14) . In this instance antisaluresis is related to antidiuresis and is at least partially independent of the posterior pituitary since it occurs in patients with diabetes insipidus (15) .
It was the purpose of the experiments reported here to investigate the effect on salt and water excretion of upright posture complicated as little 1A preliminary report appeared in abstract form (1 To this end three sets of experiments were performed. In the first the effect of standing on salt and water excretion was measured. In the second an attempt was made to inhibit the secretion of Pitressin by administering alcohol to the subjects. In the third set of experiments legwrapping was employed to inhibit postural antisaluresis. The results obtained in the last two sets of experiments were compared with the first, using each subject as his own control.
METHODS
The subj ects were normal adult laboratory personnel and medical students. No attempt was made to control the diet over the days preceding the experiments. The experiments were done in the morning with the subjects fasting. Upon arising in the morning the subjects emptied their bladders, noted the time and ingested 250 to 400 cc. of water. Upon arrival at the laboratory they again voided (UM) and then rested supine. Voided urine was collected every 20 minutes and 150 cc. of water were ingested after each urine collection. After water diuresis had been established (one to two hours), the subjects were tilted to 60°from the horizontal position for one hour. To avoid marked shifts in fluid compartments and vasomotor effects the subjects were encouraged to shift their legs occasionally during this hour. Following the orthostatic period, urine collections were made for another hour with the subject supine. The experimental period was thus bracketed by two control periods. This was considered important because of known fluctuations in salt and water excretion during various hours of the day, and from day to day. The experiments were performed in a quiet room with only essential personnel entering and leaving the room. Smoking was interdicted because of the antidiuretic and vasomotor effects associated with it.
In the experiments in which alcohol was administered, 25 cc. of 95 per cent ethanol and 125 cc. of grapefruit juice were substituted for the 150 cc. of water ingested at the time of tilting and 20 minutes before it. This is 1089 Tables I to IV . The last collection of the two control periods and the experimental period in which maximum effect was noted are used. The three types of experiments on one of the subjects are shown in Figures 1-3 . Table V is derived from the preceding tables by dividing each experimental result by the comparable figure in the first control so that each experimental result is expressed as a percentage of the control. Figures 4 and 5 average with production of a dilute urine. In a single experiment in which alcohol was given without the 600 tilt, water excretion rose while salt excretion fell slightly during the second hour (Table III) . In some of the legwrapping experiments the expected postural antidiuresis was diminished, but this was not always the case. On the other hand, there was a consistent reduction of the expected postural antisaluresis. This effect is most noticeable when each subject's uncomplicated tilt experiment was used as control for the legwrapping experiment.
DISCUSSION
From the data it can be suggested that the mechanisms controlling salt and water excretion under the stimulus of standing can function to a large extent independently. That alcohol produced inhibition of an expected orthostatic antidiuresis suggests that this postural adaptation may be under supraoptic posterior pituitary control, although it may have been due in part to a suppression of antidiuretic activity existing before the tilt. The result is the converse of water retention without salt retention produced acutely by the administration of Pitressin (7).
There are several possible explanations for the reduction in postural antisaluresis produced by legwrapping. Postural antisaluresis may be produced by a stretch of veins in the lower part of the body. The increase over the control orthostatic antisaluresis in the alcohol experiments is not in agreement with this, since the blood volume is, if anything, diminished by the subsequent dehydration. The collapse of veins in the upper part of the body is a possible explanation, but the antisaluresis produced by hyperoncotic albumin (13) is not in agreement. The latter expands the intravascular space at the expense of the interstitial fluid space. The antisaluresis may be mediated in part by the fairly consistent 10 per cent fall in creatinine clearance which occurred upon standing. However, it should be noted that the fall in creatinine clearance was approximately the same whether or not the legs were wrapped. Since the postural antisaluresis was diminished following legwrapping, the fall in glomerular filtration rate is not an adequate explanation for the entire postural effect on salt excretion.
A loss of interstitial fluid from some volume sensitive area is a reasonable explanation for postural antisaluresis. Both the legwrapping and alcohol experiments support this suggestion, as do the experiments of Strauss, Davis, Rosenbaum, and Rossmeisl (13) who administered hypotonic solutions which would in part expand the interstitial space. The antisaluresis produced by hyperoncotic albumin (14, 15) , venous compression of the legs (18) and the superior vena cava syndrome (19) are probably caused by the mechanism responsible for postural salt retention. It is difficult to reconcile the observations of Lewis, Buie, Sevier, and Harrison (11) in which it was suggested that the volume sensitive locus is in the cranium because postural antisaluresis was inhibited by neck constriction. This observation does not fit with the observations on the superior cava syndrome (19) in which intracranial venous pressure is also high. Netravisesh (20) was unable to confirm the neck constriction experiments, and in a single experiment employing the controltilt-control protocol, neck compression failed to block the expected postural antisaluresis, although the compression was enough to produce facial edema.
Partially independent posture-sensitive mechanisms for the control of salt and water excretion seem to be present. Normally they function together and altering one of them may change the response of the other. In the light of present knowledge the best explanation is that there is some locus sensitive to the volume of the interstitial space which initiates postural antidiuresis and antisaluresis. Postural antidiuresis may be mediated through the posterior pituitary. The pathway mediating postural antisaluresis is not clear at this time.
SUM MARY
In the normal human subject undergoing moderate water diuresis quiet standing results in a slight depression of creatinine clearance and a marked depression of sodium, chloride, potassium, and water excretion as compared with control measurements in the supine position. If the legs are wrapped with elastic bandages before the orthostatic position is assumed the depression of salt excretion is inhibited with varying effect on the antidiuresis. On the other hand, administration of alcohol inhibits the orthostatic antidiuresis and enhances the orthostatic inhibition of salt excretion.
It is suggested that there are separate postural adjustments of water and salt excretion, the former under diencephalic posterior pituitary control and the latter under the control of some mechanism sensitive to the distribution of interstitial fluid. 
